A procedure to identify noise sources from intensity vector maps is presented. It is based on the minimization, in a mean-squares sense, of the difference between the measured intensity field and an estimated one. The sensitivity of this inversion scheme to small random errors in the data is then studied by numerical simulations. It is shown that good estimates of the positions and strengths of the noise sources are obtained only when the measurements are made in the close vicinity of the source region.
In this article, a simple radiation model is used to study the influence of small random errors in the data on the accuracy of the identification procedure. Numerical simulations demonstrated that the measurements have to be made in the close vicinity of the sources in order to obtain good results. As a simple rule, the points of observation have to be placed at a distance from the source region shorter than the separation between two neighboring sources.
I. FORMULATION OF THE DIRECT PROBLEM
To test the inversion scheme, a very simple radiation model has been chosen. The sources are statistically independent monochromatic point monopoles. They are located at constant intervals along a straight line (Fig. 1) . The points of observation are placed on a parallel line, a distance Y apart, so that the problem is two dimensional. peak has turned into a broad hump centered on the true values (Fig. 5 ) so that it is clear that the identification procedure will give good results in this case. For Y* = 3, on the other hand (Fig. 6) , the peak has disappeared and only a ridge persists along which the value ofFis more or less constant (F• 2-3 X 10-2). In that case the inversion of the intensity vector map will give meaningless estimates of the positions and strengths of the sources. This ambiguity in the identification of noise sources is a consequence of the wellknown result that different source distributions can have very similar radiation fields. This is true even when the type of source is prescribed (independent point monopoles in our model), at the exception of the very nearfield. It is to be noted that in our numerical experiments no problem of nonuniqueness appeared: The inversion algorithm converged to the same result (to a given accuracy) for different starting points.
The components

IV. CONCLUSION
The use of an optimization procedure to identify acoustic sources from intensity vector maps has been studied by numerical simulation. It has been shown that the inversion procedure works very well in ideal cases but that in certain circumstances it is highly sensitive to small random fluctuations in the data, simulating measurement errors. This imposes severe limitations on the distance separating the measurement probes from the source region. As a simple rule, this distance must be shorter than the separation between two neighboring sources. In our view this does not preclude the application of the inversion method to practical cases, since intensity is essentially a nearfield technique. However, further studies are needed (numerical simulations and/or experiments) to observe the sensitivity of the technique to errors in the radiation model (such as small departures from omnidirectionality), to partial correlation between the sources, etc. A comparison of the optimization approach with a back propagation algorithm 12 would also be interesting in a case where the acoustic wavelength is longer than the spacing between the sources.
